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executive editor letter

https://doi.org/10.37901/jcphp21-00EE1

The Vital Role of Pharmacy Professionals
The pandemic has reinforced the importance of the
work that pharmacy professionals do. As the most
accessible healthcare providers, pharmacists were
often the first place patients turned when they needed
to be tested for COVID-19. Now that vaccines are
more readily available, pharmacies that are part of the
federal retail pharmacy program administer nearly one
million shots per day, compared to 67,000 at mass
vaccination sites. And these numbers don’t even
include the smaller pharmacies who aren’t part of the
federal program.
Pharmacists and their teams play a vital role in the
health of our communities. From routine vaccinations
to medication adherence, pharmacists are an integral
part of the healthcare team. That’s why pharmacists should be free to provide the best
care possible without being forced to meet profit-based quotas that can lead to unsafe
practices and burnout.
Here in California, CPhA is co-sponsoring SB 362 (Newman), which would prohibit these
quotas. What’s most important is pharmacists’ ability to provide safe and effective care
to patients. If you’re not located in California, I encourage you to reach out to your state
pharmacy association to get involved and advocate for the profession. Pharmacy is
stronger when we act as one profession, with one voice.

Susan A. Bonilla
CEO, California Pharmacists Association

6

www.jcphp.com | vol. 68, no. 1 | Journal of Contemporary Pharmacy Practice

managing editor
Erica F. H. Teal

editor-in-chief

Anandi Law, BPharm, MS, PhD,
FAPhA

associate editors

Sonya Frausto, PharmD, MAG,
FCPhA, FCCS, FACC, CPESN
Editor
Cynthia Jackevicius, PharmD,
BScPhm, MSc, FCSHP, FAHA,
FCCP, Evidence-Based Practice
Editor

editorial advisory board

Jennifer L. Adams, PharmD,
EdD, FAPhA
Albert Bach, PharmD, APh
Laressa Bethishou, PharmD,
APh, BCPS
Ethan Huynh, PharmD, APh,
BCGP
Noelle J. Lee, PharmD
David Q. Pham, PharmD, BCPS,
CDE, BC-ADM
Ettie Rosenberg, PharmD, JD

letter from the editor

https://doi.org/10.37901/jcphp21-00LE1

Dear Readers,
And slowly but surely, we see cautious optimism cracking through and warming us. Thanks in no small part to vaccinations
provided by our legions of pharmacists from all settings, working tirelessly, sometimes at risk of safety and emotional health.
As a profession, it is time to take stock of the overwork and bring some efforts to collective and individual compassion. The
Journal invites manuscripts focused on Well Being.
Your Journal has been busy. Our first meeting with the new Editorial Advisory Board was held March 5, 2021, almost exactly a
year since the 2020 date. As you may recall, our EAB represents a diversity of practice settings, experiences and as of 2020,
location – since we are also adding members from outside California. The EAB meeting focused on strategic goals, action
plans and KPIs for the next four years, which revolved around: Composition, Quality, Visibility and Financial self-sufficiency.
In late March 2021, we joined the annual #RxWritingChallenge. This challenge occurs in Spring and Fall, when Editors of
Pharmacy journals come together and to encourage authors to write for at least 30 minutes a day. This year, the event included
13 Pharmacy journals and 1,700 participants! All kinds of writing are encouraged, from proposals to abstracts to manuscripts.
I was part of a panel of Editors who presented on ‘The Facilitators and Disruptors’ in writing, to promote ease, calm, comfort
and fluidity in writing.
Featuring in this issue, true to our name of Contemporary Practice:
•

Assessment of the Implementation of Pharmacists’ Prescriptive Authority to Furnish Hormonal Contraceptives, Naloxone,
and Nicotine Replacement Therapy in California (Original Research & Scholar’s Corner)

•

Switch from Infliximab to Infliximab-dyyb for Rheumatology Indications (Original Research)

•

Perceptions and Attitudes of Pharmacogenomics Through the Lens of Community Pharmacists and Patients (Original
Research)

•

Analysis of PsO & PsA Treatment with a Focus on Biologics (Clinical Practice Capsule & Scholar’s Corner)

And a note from CEO Susan Bonilla in her topical letter to the readership.
Please reach out and feel free to provide feedback that can improve OUR journal.

Anandi V. Law, BPharm, MS, PhD, FAPhA
Editor-in-Chief

Letters to the Editor
Do you have thoughts you'd like to share about an article published in this Journal or an issue facing the profession
of pharmacy? We invite you to submit a Letter to the Editor or a Commentary piece to facilitate open discussion of
the profession. Visit editorialmanager.com/calpharm/default.aspx to submit your article using the Letter to the Editor/
Commentary article type.

Journal of Contemporary Pharmacy Practice | vol. 68, no. 1 | www.jcphp.com

7

CPhA-Sponsored
Insurance Programs:

Something for

everyone!

Your Membership
You
OffersOffers
Additional
Additional
Savings
of 5%* on
Savings
Already
LowonRates!
Already Low Rates!
CPhA’s sponsored Workers’ Compensation program offers Savings,
Service and Stability! CPhA partners with Mercer Health & Benefits
Insurance Services LLC and Preferred Employers Insurance to provide best-in-class
Workers’ Compensation insurance that includes outstanding customer service, risk
management advice and an easy to navigate website in the event of a claim. CPhA members are eligible
to save an additional 5%! Pharmacists don’t need to be a member to participate but may save enough on
their premiums to join CPhA and save even more!
This program is already serving the needs of hundreds of California’s pharmacists. Have you considered the
Savings, Service and Stability offered to you through your membership?

Save today! It’s easy to get a quote. Visit CPhAMemberInsurance.com for information, or
call 855-774-7824 to work with a Client Advisor.

Sponsored by:

Underwritten by:

Program administered by:

PREFERRED EMPLOYERS
Insurance

| a Berkley Company

* Most practices will qualify for group pricing and receive the 5% discount; however some practices will need to be underwritten separately when they do not
qualify for the special program terms and conditions. A minimum premium applies to very small payrolls.

Program Administered by Mercer Health & Benefits Insurance Services LLC

CA Insurance License #0G39709 • Copyright 2021 Mercer LLC. All rights reserved.
633 West 5th Street, Suite 1200, Los Angeles, CA 90071 • 888-926-CPhA • CPhA.Insurance.service@mercer.com • www.CPhAMemberInsurance.com • 93982 (3/21)

clinical practice capsule
scholar's corner

https://doi.org/10.37901/jcphp20-00001

Analysis of PsO & PsA Treatment with a Focus on
Biologics
Vivian Dang, PharmD; Craig S. Stern, RPh, PharmD, MBA, FASCP, FASHP, FICA, FLMI,
FAMCP, FCPhA, CSP

Abstract
Psoriasis (PsO) is an autoimmune disease where skin cells build
up and form scaly, itchy, and dry patches. PsO is a lifelong disease
with spontaneous remission and exacerbation. Up to 30% of
patients will also have psoriatic arthritis (PsA) which consists of
joint inflammation, pain, stiffness, and swelling. Currently, there
is no cure for PsO and PsA, so treatments are focused more on
alleviating symptoms, reducing disease severity, and improving
quality of life. The goal of this article is to examine treatment
selections of biologics for patients with moderate-severe
PsO and PsA. Most biologics included in this article, with the
exception of etanercept, will allow at least 70% of PsO patients
to experience a 75% improvement after 3 months and at least
50% of PsA patients to experience at least a 20% improvement
after 6 months. The patient’s insurance coverage, comorbidities,
and dosing preference are major factors that should be taken
into consideration when selecting a biologic.

Purpose
To examine treatment selections of biologics for moderatesevere psoriasis (PsO) and psoriatic arthritis (PsA)

to treatment, quality of life, and total body surface affected.
Usually, if plaque is more than 5% of the body surface area
(BSA) or causes physical or mental impairment, it is considered
moderate-severe.(1) A patient’s case may be considered severe
when BSA is less than 5% if the plaque occurs on vital areas
such as the face, hands, feet, scalp, or intertriginous areas
in a manner that cause the patient significant disability.(2) For
patients with PsA, the diagnosis is based on a medical history
of joint pain, swollen fingers or toes, abnormalities of nails,
heel pain, and/or lower back pain.(4) Further screening with
physical examination of swelling and inflammation, blood tests
for rheumatoid factor and sedimentation rate, and imaging
scans such as magnetic resonance imaging or X-ray may help
determine the characteristics and severity of psoriatic arthritis.(4)

Treatment Guide
There is no cure for PsO nor PsA. Therefore, treatment is
focused more on alleviating symptoms, reducing disease
severity, and improving quality of life. Figure 1 outlines the
treatment guide below.
•

For mild-moderate PsO (<5% BSA), common treatments
include topical over-the-counter (OTC) moisturizers,
corticosteroids, Vitamin D analogs (calcipotriene,
calcitriol), and retinoid.(1)

•

For moderate-severe PsO (>5% BSA), common
treatments include OTC moisturizers, Vitamin D analogs,
phototherapy, and traditional systemic agents such as
methotrexate, cyclosporine, or acitretin.(1)

Introduction
Psoriasis is an autoimmune disease where skin cells build
up and form scaly, itchy, and dry patches. This autoimmune
inflammatory response is triggered by a variety of factors
including infection, stress, and cold weather. As a result, the skin
may appear inflamed and develop silvery-white scaly papules,
or dry plaques. These plaques commonly occur on the scalp,
elbows, knees, and limbs. Common symptoms include itching,
irritation, burning, and stinging.(1) Most symptoms begin to occur
due to T cell-mediated hyperproliferation of keratinocytes, which
causes abnormal differentiation of epidermal cells and thickening
of the skin.(1) PsO is a lifelong disease with spontaneous remission
and exacerbation. Up to 30% of patients will also have psoriatic
arthritis (PsA) which consists of joint inflammation, pain, stiffness,
and swelling.(2) The chemical signals involved in the inflammatory
pathways that occur in patients with PsA can also contribute to
the augmented inflammation underlying other systemic diseases
including metabolic syndrome and cardiovascular disease.(3)
Patients with PsA can benefit from treatment with a biologic.
Patients who have PsO but not PsA can also benefit from this
treatment if other treatments have failed.

Diagnosis
About 90% of psoriasis is plaque psoriasis, which is characterized
by round or oval plaques of different sizes that coalesce to
form a large patch on the skin.(1) In clinical practice, severity
is assessed based on characteristics of the plaque, response

•

-

BSA < 20%: Vitamin D analog with or without
phototherapy.

-

BSA > 20%: Traditional systemic agent with or
without phototherapy.(1)
▪

Traditional systemic agents may take up to four
months to reach optimal control of psoriasis
symptoms.

▪

Healthcare
providers
should
consider
switching to a biologic if the treatment fails or
a patient experiences intolerable side effects or
adherence problems.

For PsA, common treatments include OTC moisturizers
and biologic agents. Biologics can prevent worsening of
joints and reduce joint pain, inflammation, stiffness, and
swelling.(3)

Biologic Selection
Biologics are effective in treating PsO with or without PsA. With
the exception of etanercept, most of these biologics will allow
at least 70% of PsO patients to experience a 75% improvement
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Figure 1. Treatment options for PsO with and Without PSA(1)

prefer a less frequent dosing TNFi. However,
golimumab is more expensive than both adalimumab
and certolizumab pegol .(6,7)

after 3 months and at least 50% of PsA patients to experience
at least a 20% improvement after 6 months. Patients should be
prescribed with an agent that is covered by their insurance since
the biologic agents are expensive. Note that there is no significant
evidence for choosing one biologic over another. However, the
American College of Rheumatology suggests that a treatmentnaïve patient can start with a tumor necrosis factor inhibitor
(TNFi) biologic.(4) If a TNFi biologic is determined to be ineffective
by the provider after 3 months or if the disease worsens, then
the patient may switch to another TNFi, interleukin 17 inhibitor
(IL17i), or interleukin 12/23 inhibitor (IL12/23i) biologic.(4) Patients
who have heart failure, multiple sclerosis, or a first-degree
relative with multiple sclerosis may want to avoid using TNFi
agents because they have been shown to exacerbate these
conditions.3 Below is a suggested treatment outline. (Drugs
below are FDA approved for PsO and PsA, with the exception of
golimumab which is only FDA approved for PsA)
•

Initial Drug of Choice: if covered by the patient’s insurance,
the patient can start with a TNFi like adalimumab.(4)
-

-

10

Adalimumab and certolizumab pegol are both
subcutaneous (subq) TNFi injections that are given
once every other week.(5) However, certolizumab pegol
is more expensive, has more drug-drug interactions,
and causes urinary tract infections.(5-7) Therefore,
patients should start with adalimumab and monitor
for common side effects such as headache, rash, and
signs of infections.(6)
Golimumab, which requires only one subcutaneous
injection per month, is an option for patients who

•

-

Infliximab and etanercept are among the earlier FDA
approved biologic agents for PsO/PsA, however these
drugs are inconvenient. Infliximab is an intravenous
agent so it must be administered at a doctor's
office at weeks 0, 2, and 6, then every 8 weeks.
(6)
However, infliximab’s maintenance cost is about
$2,272 per month which makes it the most affordable
biologic option.(7) Etanercept requires twice weekly
subcutaneous administration for the first 3 months
then weekly administration for maintenance.(6)

-

Adalimumab, certolizumab pegol, and infliximab
may be beneficial for patients with concomitant
inflammatory bowel disease because they also have
indications for Crohn’s disease.(4,6)

If the patient does not respond to adalimumab:
-

Option 1: The patient can be prescribed an alternate
TNFi (certolizumab pegol, golimumab, infliximab,
etanercept)

-

Option 2: The patient can be prescribed an IL17i
(ixekizumab, secukinumab)
▪

Ixekizumab is more effective than secukinumab
for the treatment of PsA.(5) 58% of adults with
PsA experienced at least a 20% improvement
after 6 months with ixekizumab, but only
51% experienced the improvement with

www.jcphp.com | vol. 68, no. 1 | Journal of Contemporary Pharmacy Practice

secukinumab.(5) Both have a warning and
precaution label that states that patients with
inflammatory bowel disease must be monitored
closely.(6) It may be safer for these patients to
switch to a TNFi rather than a IL17i. Injection
site reaction is more prominent with ixekizumab
with an incidence of ~17% in the ixekizumab
group compared to 3% in the placebo group.(7)
Both ixekizumab and secukinumab have similar
pricing of approximately $6000 per month based
on their maintenance dose of one subcutaneous
injection every four weeks.(9)
-

Option 3: The patient can be prescribed an IL12/23i
(ustekinumab)
▪

Ustekinumab has the least frequent dosing out
of all of the biologics. It is given at weeks 0, 4,
then every 12 weeks.(6) It can be used in children
12 years of age and older while other biologics
are only indicated for adults 18 years and older.
(6)
Ustekinumab may be an initial agent of choice
for patients who are not compliant and prefer the
least frequent dosing. However, ustekinumab
has a higher monthly cost than most of the
other biologics so ustekinumab should only
be prescribed if it is covered by the patient’s
insurance.(9)

If a patient cannot do intravenous or subcutaneous
administration, Oteza is an oral option. The dosage frequency is
once on the first day, then twice daily. However, it is not preferable
for patients with a history of mental health illness because it has
a warning and precaution label for emergence or worsening
of depression, suicidal thoughts, and weight loss.(6) Moreover,
Oteza metabolism is primarily mediated by Cytochrome P450
3A4 which may lead to drug-drug interactions.

Considerations for use of biologic
agents as treatment
Biologics have shown to be a treatment option for conditions
outside of psoriasis. A recent study has shown that the use of
biologics in PsA patients may reduce coronary artery plaque
by 8% which can prevent cardiovascular diseases such as
heart attacks and strokes.(8) As a result of reducing the activity

of the immune system, biologics decrease inflammation,
blood flow restriction, and artery blockages that leads to
these cardiovascular diseases.(8) Moreover, biologics may be
an option for PsA patients who have liver and kidney concerns
because biologics are less likely to cause damage to other
organs than other non-biologic agents for psoriasis.(8)
Although biologics are treatment options for moderatesevere PsO cases, these agents are more expensive, and
their failure may lead to higher healthcare costs. As a result,
biologics are reserved for when PsO patients have failed
other therapies or when patients also have PsA.(9) In addition,
biologics suppress the immune response which may lead to
an increased risk of developing a serious infection. This risk
increases in elderly patients and those who have diabetes, a
history of infections, or are current tobacco users.(9) Smoking
cessation is recommended for adult patients with PsA to
reduce disease progression.(9) PsA patients with a history of
frequent infections should begin their therapy with an oral
small molecule (methotrexate, sulfasalazine, leflunomide,
cyclosporine, or apremilast) instead of a biologic.(9) Patients
should not take biologics if they have active tuberculosis
(TB), a positive TB test that has not been treated, or an active
infection.(9)

New Treatments
Newly approved IL-23 inhibitors (Tildrakizumab, Risankizumab,
Guselkumab) and topical Duobrii (halobetasol propionate and
tazarotene) were not reviewed in this article. Their place in
therapy is to be determined.

Key Points
•

Patients with moderate-severe PsO who have failed
other treatments and patients with PsA may benefit
from using a biologic.

•

Most biologics listed in Table 1, with the exception of
etanercept, will allow at least 70% of PsO patients to
experience a 75% improvement after 3 months and at
least 50% of PsA patients to experience at least a 20%
improvement after 6 months.

Selecting a biologic depends on the patient’s insurance,
comorbidities, and dosing preference (refer to Table 1 and
‘Biologic Selection’ section).

Figure 2. Biologic treatment for moderate-severe PsA patients or PsO patients who have failed traditional systemc therapies.(4,6,9)
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Table 1. Comparison of Biologics for PsO & PsA (6,7,8)
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Table 1 (continued). Comparison of Biologics for PsO & PsA (6,7,8)
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Abbreviations Used
BSA (body surface area), DOC (drug of choice), IL12/23i (interleukin
12/23 inhibitor), IL17i (interleukin 17 inhibitor), IV (intravenous),
kg (kilograms), mg (milligram), OTC (over-the-counter), PsO
(psoriasis), PsA (psoriatic arthritis), subq (subcutaneous)
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Abstract
Background

California State Board of Pharmacy passed Senate Bill
493 authorizing pharmacists to furnish self-administered
hormonal contraceptives, nicotine replacement products,
and naloxone. Although California Senate Bill 493 expanded
pharmacists’ scope of practice, limited implementation
persists.

Objective

The objectives of this study were to assess the implementation
of pharmacists’ prescriptive authority to furnish hormonal
contraceptives, naloxone, and NRT in California as allowed
by the Board of Pharmacy and availability of these services to
patients in order to facilitate the development of strategies to
expand them. The objective of the first part was to investigate
reported awareness and barriers to implementation of
services, while the second part was to report actual
implementation rates.

Methods

This was an IRB-approved two-part cross-sectional survey
that explored factors that may be associated with the limited
implementation of the expanded scope of practice services.

Results

The two-part study had a total of 389 respondents. In the
first part of the study, there were a total of 84 respondents.
The majority reported that they were aware that pharmacists
have the authority to furnish hormonal contraceptives,
naloxone, and NRT, but services were limited. In the second
part of the study, there were a total of 305 respondents,
each responding to questions addressing only one of the
three services: hormonal contraceptives (104 respondents),
naloxone (101 respondents), and NRT (100 respondents).
Within those subgroups, 19% of the respondents stated they
offer hormonal contraceptives, 10% offer NRT, and 84% offer
naloxone.

Conclusion

The results of the two-part study suggested that pharmacists’
authority to furnish these services were limited, thus patients’
access to these services were also limited.
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Introduction
California Senate Bill 493 (2013) expanded pharmacists’
scope of practice by authorizing a pharmacist to furnish
self-administered hormonal contraceptives, naloxone, and
nicotine replacement therapy (NRT).(1) California approved
the expansion of the scope of practice for pharmacists,
but it was not implemented due to various barriers. The
purpose of California Senate Bill 493 was to increase the
accessibility of these services to patients. It was anticipated
that the implementation of prescriptive authority would offer
patients more access to their medication. While the law
allowed pharmacists to furnish hormonal contraceptives,
naloxone, and NRT in California, it did not require them to do
so and implementation has been minimal. Previous research
highlighted barriers to implementation of the aforementioned
services, such as lack of time, lack of training, or lack of
employees.(2,3,4,5,6) In addition to disparities in public awareness
of pharmacists-initiated prescription therapy, patient
utilization of these services remains restricted by the limited
availability of these services in community pharmacies, even
though they were permitted by the expansion of pharmacist
scope of practice.

Objectives
The objectives of this study were to assess the implementation
of pharmacists’ prescriptive authority to furnish hormonal
contraceptives, naloxone, and NRT in California as allowed
by the Board of Pharmacy and accessibility to these
services by patients in order to facilitate the development
of strategies to expand them. The objective of the first
part was to investigate reported awareness and barriers to
implementation of services, while the second part was to
report actual implementation rates.
This study aimed to identify barriers and opportunities for
pharmacists to implement services within their expanded
scope of practice that promotes public health and safety.
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Methods
This was an IRB-approved two-part cross-sectional survey
that explored factors that may be associated with the limited
implementation of the expanded scope of practice services. The
two-part study was designed to gain insight on the accessibility
of services that pharmacists are authorized to furnish and offer.
The first part of the study was designed to assess the
implementation of pharmacists’ prescriptive authority to furnish
hormonal contraceptives, naloxone, and NRT in California. Data
were collected through an anonymous survey with an informed
consent embedded into the survey via SurveyMonkey distributed
by email utilizing local pharmacy organizations and social
media such as LinkedIn (Appendix A). Respondents included
pharmacists, intern pharmacists, and pharmacy technicians
varying from 0 to 21 years of practice in different practice
settings in California such as independent, chain, in-patient,
and ambulatory care. All responses were collected anonymously
and in aggregate. Respondents were entered into a raffle for
one of three $25 gift cards for their participation. Data collection
began in July 2019 and was completed in September 2019. The
response rate of the survey was 80%. The survey consisted of ten
questions designed to gather information regarding respondents’
awareness of pharmacists’ prescriptive authority. Respondents
were asked about their awareness of pharmacists’ prescriptive
authority for the following services: contraceptives, tobacco
cessation, and naloxone. The survey also inquired about barriers
that may contribute to the lack of offerings of the aforementioned
services. These included lack of reimbursement, lack of training,
unawareness of the ability to prescribe, discomfort with or the
inability to prescribe, lack of time or lack of labor for consultation,
lack of patient interest or demand, and corporate chain protocol
restriction (Figure 1). Respondents were questioned whether they
get requests for these services.
The second part of the study aimed to identify the availability of
hormonal contraceptives, naloxone and NRT in California when
solicited by simulated patients. Data was gathered through an
IRB-approved quantitative analysis of data collection using an
anonymous questionnaire administered by simulated patients
via telephone (Appendix B).(7) The questionnaire was distributed
among licensed pharmacies across California. It was conducted
without informed consent and prior notice to the pharmacies. IRB
approved the research with a “waiver” of consent, as permitted in
the U.S. federal regulations governing human subjects research. A

list of local community pharmacies was generated by conducting
a search online for independent pharmacies in California and
was used for the second part of the study. Immediate responses
were obtained via telephone and collected anonymously and in
aggregate. Data collection started on December 6, 2019 and
was completed on January 2, 2020. Original data were collected
from human subjects without archival data and analyzed using
Microsoft Excel. The survey consisted of three questions about
the availability of one of the three mentioned services: NRT,
naloxone, or hormonal contraceptives (Appendix B). The 5-minute
survey, designed to gather information regarding implemented
services that were allowed to be provided by a pharmacist,
and whether or not these services are provided at a patients'
request. The simulated patients asked to speak to a pharmacist.
They would ask about one of the aforementioned services and
whether or not they would be able to get medications without
a prescription. If respondents stated “no”, the simulated patient
asked the respondent if they were certain and continued to
explain that they had heard on the news that pharmacists can
give medications related to these services without a physician’s
prescription. If respondents stated “yes”, simulated patients
asked how they would be able to get the medications and whether
an appointment was needed, what the cost and length of the
service was, and if insurance companies cover these services. At
end of the survey, respondents were provided with the following
pertinent information, "We are conducting a study to assess the
implementation of pharmacists’ prescriptive authority to furnish
hormonal contraceptives, naloxone and NRT in California from
patients' perspective as allowed by the Board of Pharmacy. The
responses are confidential, we are not collecting any personal
information. Thank you for your willingness to participate."
Participants had the option to withdraw from the study after they
were informed.

Results
In the first part, there were a total of 84 respondents, which
consisted of 48 (57%), pharmacists, 22 (26%) intern pharmacists,
4 (5%) pharmacy technicians, and 10 (12%) unidentified (Table 1).
Fifty-four participants responded to the survey question pertaining
to the years of practice, and 33 (61%) of them reported they had
been practicing for five years or less. Seventy-four participant
responded to the survey question regarding practice settings, and
34 (46%) of them reported they work in chain pharmacies. Most
respondents were aware that pharmacists have the authority to
furnish hormonal contraceptives, naloxone, and NRT.

Figure 1. First Part: Barriers to Providing Services
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The distribution of the various barriers to providing the services
were about equal for the following: 26 (31%) respondents
reported lack of time/labor for consultation/appointment,
24 (29%) respondents reported lack of reimbursement, and
lack of training (Figure 1). Less common barriers included the
following: 20 (24%) respondents reported a lack of interest
or demand in patient population and 21 (25%) respondents
reported corporate protocol restriction in chains. Least
common reported barriers were the following: 5 (6%)
respondents reported the lack of awareness about the ability
to furnish and 9 (11%) respondents reported discomfort
with or inability to provide services (Figure 1). Twentyseven respondents (32%) reported that patients request the
aforementioned services. Fifty (60%) respondents stated that
patients did not request for services authorized by Senate Bill
493. All respondents except for one gave complete support
to the expansion of the scope of practice.

Table 1. First Part: Survey Results

In the second part of the study, there were a total of 305
respondents, each responding to questions addressing only
one of the three services: 104 (34%) hormonal contraceptives,
100 (33%) naloxone, and 101 (33%) NRT. When asked
about these categories, 20 (19%) respondents indicated that
hormonal contraceptives were furnished at their pharmacies
along with 10 (10%) respondents stating that NRT services
were available in their respective pharmacies. However, when
asked about naloxone, 85 (85%) respondents acknowledged
that naloxone services were available for patients without a
prescription; showing overwhelmingly positive results when
compared to the previous two services (Table 2). Out of 305
total respondents, 189 (62%) respondents across all three
categories stated services were not available (Figure 2). Fiftyseven (55%) respondents required appointments to offer
hormonal contraceptives, 81 (80%) respondents to offer NRT,
and 32 (32%) respondents to offer naloxone. The average
time it takes for a pharmacist to consult for NRT and naloxone
services was reported as 30 minutes. A consultation for
hormonal contraceptives was reported to be 60 minutes. The
average cost for hormonal contraceptives was $35 and $50 for
NRT. The prices for Naloxone given by the respondents ranged
between $125 to $200 out-of-pocket., the average price for
Naloxone was $156. The majority of respondents stated that
insurance did not cover NRT, while 90 (90%) respondents
stated that it did cover naloxone. For hormonal contraceptives,
the majority stated insurance coverage information would be
provided more accurately during the time of service.

Discussion
Pharmacists are the most accessible healthcare providers
where anyone can walk into a community pharmacy to seek
guidance or education regarding their health and well-being.
(8)
The expansion of pharmacists’ scope of practice creates an
opportunity to provide immediate or near immediate access
to frequent or common therapies and treatments. When those
services are available, it relieves the burden on other providers,
and it allows individuals to obtain prescription medications
that they may not have sought out or obtained otherwise.
Although Senate Bill 493 has been enacted for several
years, this two-part study demonstrated that the services
mentioned are not widely available in community pharmacies.
If the pharmacists’ expanded scope of practice is not utilized
and those services are not offered, the pharmacists’ role as
healthcare providers is virtually unchanged.
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Table 2: Second Part: Patients’ Access to Medications Without
Prescriptions

Figure 2. Second Part: Patients’ Access to Medications Without
Prescription

If patients are unaware that pharmacists are able to provide these
services, there will be limited demand for that service.
The second part of the study was oriented towards the
availability of services when solicited by a patient. In contrast
with the first part of the study, in which 79% of all respondents
indicated awareness of ability when posing as a patient, 62%
of all respondents stated that pharmacists were not permitted
to furnish or prescribe the specified medication. After the caller
cited another source, such as a news article, indicating that
pharmacists were, in fact, permitted to provide the specified
service, some of the respondents directed the caller to “try
somewhere else.” While there may be a multitude of reasons
for this discrepancy, the two simplest explanations are: (1) the
respondent was truly unaware that pharmacists are permitted
to offer the service, or (2) it was simpler to refer the caller
somewhere else. Although callers requested to speak directly
to a pharmacist, it cannot be reliably verified that the respondent
is indeed a pharmacist. Regardless, the first possibility would
indicate that the clerk, technician, or pharmacist was unaware
of the ability of pharmacists to provide the specific service and
was relaying incorrect information to the patient. If patients
are being given incorrect information, the pharmacy itself
is creating an additional barrier to patient access to these
services. In that respect, the second scenario is much more
harmful; the pharmacy is inadvertently creating that barrier.
Batra, et al in a previous study that evaluated the
implementation of pharmacists’ prescriptive authority of
hormonal contraceptives in California had an implementation
rate of 5.1%.(2) In comparison, the second part of this study
showed an implementation rate of 19%, an increase from
the previous study,(2) yet the implementation of pharmacists’
prescriptive authority remains low.

The first part of the study was oriented towards pharmacists
and pharmacy staff identified barriers to offer aforementioned
services. When pharmacist respondents were asked directly,
they indicated awareness of their prescriptive authority, but
the primary barriers to providing services were centered on
business logistics: cost, labor, training, and demand. When
providing any service in any industry, there are associated costs
for implementation and maintenance. Unlike services offered in
physician’s offices, hospitals, and clinics, there is currently no
definitive structure for reimbursement for pharmacist-provided
consultations. Pharmacists have not yet been granted provider
status on a national level. While legislation that expands or
otherwise affects the scope of practice is completely unrelated
to billing for services, this inconsistency may be a barrier to
developing reimbursement agreements with insurance providers
that can be investigated in further studies. Pharmacists’ inability
to definitively secure payment for services provided creates a selfpropagating barrier. When services are not provided, they are not
being promoted. If they are not being promoted, fewer patients
will be aware that these services may be offered by pharmacists.

Disparity within the profession only further complicates the
issue. Independent or private pharmacy owners have discretion
as to offer services that are practical, effective, and sustainable
to implement at their business. While pharmacists working at
chain pharmacies although have the same scope of practice
as those at independent pharmacies, are bound to company
policies. For this reason, were not candidates for participation in
the second part of the study. As of January 15, 2020, there are
6,389 pharmacies licensed in the state of California, including
thousands of chain community pharmacies.(9) The majority of
patients will utilize chain community pharmacies, or at the very
least recognize and be familiar with chain pharmacies. Availability
of services provided by pharmacists in chain pharmacies is an
undeniably significant factor in public awareness. Additionally,
the lack of company protocol for providing a service may also
influence pharmacist awareness of inherent authority to provide
a service within the scope of their license.

Study Limitations
Study limitations include a lack of verification of the inclusion
criteria of the respondents that consisted of pharmacists,
pharmacist interns, and pharmacy technicians.

Conclusion
The results of the two-part study suggested that pharmacists’
authority to furnish these services were limited, thus patients’
access to these services were limited. To ensure services are
offered, additional time, additional pharmacists, and educational
training on furnishing self-administered services are required.
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Implementation of the aforementioned services would continue
to be limited if pharmacy staff members remain unaware of the
authority to furnish and perform services. Although California
Senate Bill 493 grants pharmacists to furnish hormonal
contraceptives, naloxone, and NRT, a minority of pharmacies
offer these services. Research has shown that the demand
for the services were mostly limited by awareness of their
availability in the pharmacy and the lack of training. Expanding
awareness and availability of the aforementioned services
would provide patients more access and less limitations. Based
on this research, most pharmacies offering these services
required a fee, specifically retail chain pharmacies. Even when
some pharmacies offered these services, it was not available
at all times. Only one pharmacist claimed to be trained and
patients must visit the pharmacy when the trained pharmacist
was working. This could potentially still present a barrier to
the availability and accessibility of the services. Expansion of
pharmacists’ authority to furnish and perform services improved
and promoted patient health. Pharmacy practice is continually
evolving to include more patient-oriented services. By providing
comprehensive services as pharmacists, we are able to increase
the availability and accessibility of healthcare to patients.
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Abstract
Background

Pharmacists represent some of the most accessible healthcare
workers and are in an opportune position to spearhead
new clinical initiatives, such as pharmacogenomics (PGx)
services. It is important that we understand the perceptions
and attitudes both pharmacists and patients have regarding
PGx and potential barriers of implementing it into routine
clinical practice.

Methods

A cross-sectional survey study was conducted across one
regional division of a large community pharmacy chain to
assess the perceptions and attitudes of pharmacists and
patients regarding PGx in California. A secondary aim was
to determine perceived barriers to PGx implementation into
community pharmacies.

Results

The majority (67%) of pharmacists agreed or strongly agreed
to understanding PGx compared to 35% of patients being
aware of PGx (p<0.001). More patients (62%) preferred
their pharmacist compared to pharmacists (43%) preferring
themselves as a provider to manage patients' medications
based on their PGx results (p<0.01). Many patients (88%)
expressed interest in participating in a PGx test; both
pharmacists (84%) and patients (85%) were unlikely to have
participated or know someone who has participated in PGx
testing. Pharmacists and patients expressed similar concerns
about privacy of their PGx data by employers (p=0.287) and
insurers (p=0.953), a potential barrier to PGx implementation.

Conclusion

Pharmacists are well positioned to spearhead PGx
consultations and patients are interested in pharmacists
using PGx to help manage their medications; however,
various barriers were identified that must be overcome for
PGx to become incorporated in routine practice.

Keywords

pharmacogenomics; personalized medicine; precision
medicine; pharmacogenetics; community pharmacy practice

Background
With rising healthcare costs in the United States (US) and only
50-75% of medications producing an adequate therapeutic
response, there is a need to diverge from the traditional onesize-fits-all approach to medicine to a personalized approach
to disease management.(1,2)

Pharmacogenomics (PGx), a central element of precision
medicine, aims to customize medical treatment to an individual
or a group of people by utilizing their individual genetic
makeup to ensure the best and most personalized medical
treatment.(3) The purpose of PGx is to raise effectiveness and
lower toxicity of medications for patients.(4) The Food and
Drug Administration (FDA) states that PGx information should
be included in the manufacturer's drug label when it is "useful
to inform prescribers about the impact (or lack of impact) of
genotype or phenotype."(5) As of 2020, there were upwards of
250 approved medications that had product labels referencing
PGx in the FDA's Table of Pharmacogenomic Biomarkers
in Drug Labeling, all of which provide clinical guidance and
information on drug dosing.(6) Despite the advantages of
utilizing PGx to prevent serious adverse drug reactions and
optimize clinical efficacy, the integration of PGx into clinical
practice has been challenging.(7)
Major barriers to PGx healthcare integration includes
reimbursement/cost, timeliness of results, lack of patient
and clinician knowledge, lack of standardization in clinical
application, privacy concerns, legal/ethical concerns,
and lack of provider competency/formal training.(8-12)
Despite these barriers, previous studies have consistently
demonstrated patient interest in PGx testing.(13-17) Gibson et
al assessed patient knowledge, interest, and willingness to
pay for PGx testing in a community pharmacy setting; 81%
of patients were interested in getting PGx testing, however,
the importance of further patient education around PGx was
stressed.(15) Comparisons of PGx knowledge and perceptions
between attendees at a university-sponsored health fair and
patients presenting to independent pharmacies showed both
groups had positive reception to PGx; health fair attendees
were more in favor of PGx, suggesting a need for greater
outreach and education to the general public.(13)
Olander et al surveyed primary care clinicians' attitudes and
knowledge of PGx and determined that only 11% stated that
they would contact a pharmacy for interpretation of PGx test
results.(9) Authors speculated that a lack of agreement among
clinicians (including physicians, nurse practitioners, and
physician assistants) could be attributed to clinicians' incomplete
understanding of the training and education background of
their pharmacist colleagues. Studies have shown that some
physicians do not have a clear understanding of pharmacist
competency and their role in primary health care, and as such,
may contribute to uncertainty on which healthcare clinician
should be spearheading the interpretation of PGx results.(18)
Many pharmacists are already leading the movement of
becoming the 'go-to' clinician to order, interpret, and apply
PGx-related results, with their efforts supported by the
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American Pharmacists Association (APhA). APhA has issued a
white paper discussing the incorporation and development of
PGx into medication therapy management (MTM) services.(19)
By establishing pharmacists as the primary PGx clinician and
eliminating the lack of agreement among clinicians, patient care
will be optimized and patient needs will not go unmet.(20) Thus,
this study aims to assess both the community pharmacists'
and patients' perceptions and attitudes of PGx and provides
a comparison between these groups, furthering the body of
evidence related to PGx barriers and opportunities to enhance
integration.

Objective
The primary objective of this study is to characterize
perceptions and attitudes of pharmacists and patients
towards PGx testing. A secondary aim of this study is to
identify barriers to PGx implementation into clinical practice,
such as a community pharmacy setting.

Methods
A cross-sectional survey study was designed to assess
perceptions and attitudes using a Likert scale ranging from
1 (strongly disagree) to 5 (strongly agree). The survey was
developed after conducting a literature search to determine
common themes and questions that could further highlight
perceptions and attitudes of both pharmacists and patients
as well as barriers to PGx implementation.(8-27) Characteristic
variables discussed in the previous literature included income,
personal health status, prior connection to genetic testing,
and willingness to pay for a PGx service. Both pharmacist
and patient surveys queried about perceptions and attitudes;
ten questions identified as potential barriers in both surveys
were developed for comparative analyses. Of these ten
questions, three were related to perceptions, five were related
to attitudes, and two were related to patient characteristics
(personal health status and willingness to pay). The patient
survey was prefaced with a brief statement describing PGx.
Data were collected from February to April 2018. Pharmacists
(n=234) surveyed were employed by one regional division of
a large community pharmacy chain in Southern California.
This community pharmacy chain was selected for survey
inclusion as the primary investigator was affiliated with the
company as a pharmacy resident. An email invitation to
participate was sent with a link through an internal company
pharmacist listserv to access the online survey hosted by
Wufoo, a subscription-based platform. Paper surveys for
patients and drop boxes with recruitment fliers (supplemental
material) were placed across all ten pharmacies in the same
regional pharmacy chain division in San Diego, California. This
convenience sample surveyed participants at all pharmacies
located within urban areas of San Diego County. The study
protocol allowed for pharmacy staff to only inform patients,
when asked, about basic survey completion; staff were not
permitted to answer specific questions about the survey.
Once patients completed their survey, they dropped the
anonymous survey into a drop box located at the pharmacy,
which was periodically collected. A power calculation was
not estimated as this project involved a convenience sample.
STATA/IC 14.0 was used for descriptive and comparative
analyses. Descriptive analyses included frequency counts and
percentages. Comparative analyses were conducted using
Mann Whitney U Test for the ten comparative questions that
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were asked of both pharmacists and patients. Multivariate
linear regressions were used to analyze perception and
attitude questions to determine if there was an association
between these questions and characteristic variables of
pharmacists and patients, as well as to assess for barriers. A
priori level of significance was set at p< 0.05. The University of
California San Diego Human Research Protections Program
approved this study as exempt research.

Results
Characteristics among pharmacists and patients are
displayed in Table 1 with respect to gender, age, race, personal
health rating, having had a history of using PGx or knowing
someone who has, and willingness to pay out of pocket.
There were no significant differences between the gender of
the pharmacists and patients (p=0.57) or having previously
participated or known someone that had participated in PGx
testing (p=0.91). There was, however, a significant difference
between pharmacists' and patients' race (p<0.001), personal
health rating (p<0.001), and willingness to pay out of pocket,
with patients indicating they would pay more than pharmacists
(p<0.01). The response rate for pharmacist participants was
43%; the response rate for patient participants is unclear
since the size of total sampling pool was unknown.

Pharmacists' perceptions and attitudes

Table 2 contains frequencies of pharmacist responses to
the perception and attitude questions. Many pharmacists
agreed or strongly agreed to the following: understanding
what PGx testing is (67%), being interested in educating
their patients about PGx testing (71%), and the importance
of identifying patients who could benefit from PGx services
(81%). However, many did not feel that they had sufficient
PGx training in pharmacy school (61%) and only 26% agreed
or strongly agreed that they had time to incorporate PGx
services into their daily workflow.

Pharmacist factors associated with
perceptions and attitudes

Most of the identified barrier questions did not show a
statistically significant correlation (data not shown). However,
two perception questions showed statistically significant
and positive correlations between having PGx training in
pharmacy school and feeling knowledgeable about the
use of PGx in therapeutic decision-making (β=0.7; t=2.47;
p<0.02) and understanding the clinical application of PGx
in drug therapy management (β=0.63; t=2.08; p<0.05),
while adjusting for other demographic factors. Additionally,
two attitude questions revealed statistically significant and
positive correlations between being Caucasian and believing
patients' PGx data should be easily accessible by community
pharmacists (β=0.48; t=2.35; p<0.03) and that insurance
companies should cover the cost of PGx testing (β=0.48;
t=2.25; p<0.03), while adjusting for other demographic
factors.

Patients' perceptions and attitudes

Table 3 contains frequencies of patient responses to the
perception and attitude questions. Notable findings include
that a majority of patients were not already aware about PGx
but were interested in a PGx test. There was considerable
concern among a majority of patients for how insurance
companies may use their PGx information.
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Table 1. Pharmacist and Patient Characteristics

n=136; baggregated data; cn=135; N/A=not applicable

a
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Table 2. Pharmacist Perceptions and Attitudes Regarding PGx (continued)

Patient factors associated with perceptions
and attitudes

There were a number of important and statistically significant
correlations, both positive and negative, between patient
factors and their perceptions and attitudes (Table 4). Being
Caucasian and having personally participated or known
someone who had participated in PGx testing were patient
factors that were positively correlated with several perception
questions (see Table 4 for linear regression outputs). Among
a few others, patients who self-reported poorer health status
were negatively correlated with several of the perception
questions.
With respect to the attitude questions, a patient factor that
was positively correlated with an interest in a one-time PGx
test was having a higher annual income (β=0.175; t=2.94;
p<0.01) . All of these findings were in the context of adjusting
for other demographic/patient factors.

Comparative analysis between pharmacists
and patients

The comparative analyses between the ten questions related
to potential barriers revealed that there were statistically
significant differences between six of the questions: one
related to perceptions, three related to attitudes, and
two related to characteristics (Table 5). Pharmacists had
significantly more awareness or understanding of PGx than
patients, but both groups expressed concern for how insurers
and employers may use their PGx information. A greater
proportion of patients agreed that pharmacists should be the
preferred PGx provider adjusting medications (p<0.01). Both
groups favored insurance coverage for PGx services, though
this was significantly greater in the patient group (p<0.001).
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Table 4. Positive or Negative Correlations Between Patient Factors and Survey Questions from Multivariate Linear Regression Analysis

* Having personally participated or known someone who had participated in PGx

Discussion
Our study findings suggest that pharmacists are aware of PGx
but without PGx training in pharmacy school, pharmacists'
perceptions included not feeling knowledgeable about the
use of PGx nor understanding the clinical application of PGx
for therapeutic decision-making. These results are consistent
with findings in previous studies.(24,25) Despite the requirement
from the Accreditation Council for Pharmacy Education
and the American Association of Colleges of Pharmacy(28)
necessitating pharmacy school curricula to incorporate PGx
training, education must be in-depth and clinically relevant
to what is seen in practice.(22) Utilizing varied educational
approaches in addition to traditional didactic approaches to
accommodate different learner types is crucial in keeping up
with development of knowledge in PGx.(26) This creates an
opportunity for pharmacists to have a greater impact, not
only in MTM services utilizing PGx, but also as educators in

pharmacy school curricula. Furthermore, other studies have
highlighted pharmacist interest in continuing education on
PGx training, however, with rapidly evolving knowledge in
this distinctive field, it is important to create a standardized
competency-based framework to educate students, faculty,
and clinicians to provide education and training in PGx.(12,17) As
discussed in a practice brief, pharmacists need to incorporate
the appropriate infrastructure in order to appropriately educate
and position themselves as an integral and pivotal component
of PGx practice.(11) Additionally, pharmacists are willing to
educate their patients about PGx and see the value in PGx
as a clinical service, but do not feel that they have ample
time in their workflow as well as the resources to provide this
service. Lastly, there is need for inter-professional education
and collaboration among physicians and pharmacists. Given
that only about 14.7% of physicians have received formal
pharmacogenetic training during medical school and 23%
reported PGx training in postgraduate medical training, this is
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Table 5. Differences Among Pharmacist and Patient Perceptions, Attitudes, and Characteristics Regarding PGx Barriers

n = 135, SD=Strongly Disagree, D=Disagree, N=Neither, A=Agree, SA=Strongly Agree

a

another barrier that must be overcome.(9) We determined that
70% of pharmacists believe in collaborating with physicians
to offer PGx testing, and these types of inter-professional
collaborations could also help physicians realize pharmacists'
important role in PGx implementation.

published in 2017 concluded that PGx testing provided a
promising strategy to reduce costs and utilization in those
with mood and anxiety disorders.(29) Validating the costeffectiveness is an important component of fully integrating
PGx into routine clinical practice.

In addition to educational barriers, financial reimbursement
is a fundamental limitation in the uptake of PGx. Previous
studies have observed patient willingness to pay for PGx
services as well as their perceptions around PGx in a
community pharmacy setting; however, sample sizes in
previous studies have been relatively small (n=27) with a
completely homogenous racial population.(15) Our study
collected data from a larger sample size of patients as well
as varying racial populations across multiple pharmacies.
Our results suggest that patients are willing to pay varying
amounts for an individualized PGx test. Some patients are
willing to pay $300 or less (13%) for a PGx test, which is
slightly higher than previously reported.(15) However, 45% of
patients would prefer to pay $50 or less and a majority (84%)
agreed or strongly agreed that their insurance company
should cover the cost of the PGx test. Despite some of
these financial challenges, there have been studies aiming to
validate reimbursement and the clinical utility of PGx through
randomized control trials. A case-control longitudinal study

Our study also shows patients were interested in utilizing
PGx as a one-time service. Based on a 2017 survey of PGx
in a community pharmacy, 74% of patients reported either
being somewhat or not very familiar with the term.(15) This
is important as familiarity is correlated with knowledge of a
term and thus the likelihood of patients being aware of PGx.
(15)
As the number of direct-to-consumer genetic companies
grow, more patients will inherently become accustomed
with the term of PGx. Many patients (87%) understood
the use of PGx testing would provide useful and beneficial
information about their medications and 70% of patients
understood some of their medications may have to be
changed or adjusted based on PGx results; these results
could be explained by the relatively high educational level of
patients (85% with a bachelor's degree or higher) from the
urban setting in our survey. We also collected annual income
in our demographic questions to explore some possible
relationships between patient's demographics and barriers
to PGx implementation. It was not surprising to observe that
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annual income was statistically significant and positively
correlated with patient interest in obtaining PGx tests. Having
more disposable income potentially translates to a higher
likelihood of spending additional health-related expenses.
The several positive correlations observed between being
Caucasian and having an interest in PGx testing and a greater
understanding of the usefulness of PGx could be explained
by the fact that a majority (~71%) of the patient respondents
were Caucasian, with 59% of these patients having an
income over $75,000. Additionally, research supports the
correlation between ethnicity and health disparities across
income, ethnic background, education, etc.(27) Some of these
disparities are further highlighted in our study by the negative
correlation between patients who reported a poorer personal
health rating and understanding of their medications (and
side effects), and the risks and benefits associated with
PGx testing. Also, these patients who self-reported a poorer
health status were negatively correlated with preferring
their physicians to adjust their medications based on PGx
results. This could be explained by the previous knowledge
that patients with lower socioeconomic and educational
backgrounds tend to report poorer general health, and thus
may not have access to traditional primary care providers.(30)
Table 4 includes all correlations from our regression analysis,
with some warranting future investigation.
Our comparative analyses demonstrated that there was a
statistically significant difference between pharmacists and
patients regarding awareness of PGx, desire for insurance
to cover the cost of the PGx test, personal health rating,
preferred provider for PGx services, and willingness to
pay cash. It was not surprising that pharmacists had more
awareness of PGx testing, given their extensive training in
pharmaceutical sciences and mandatory pharmacy school
curricula. Despite these differences in awareness of PGx, an
almost equal majority of both groups (84% for pharmacists
and 85% for patients) did not know someone who had
personally undergone PGx testing, a suggestion of the
minimal presence of PGx in routine clinical practice. When
it came to the cost of PGx testing, it was noteworthy that
there was a statistically significant difference in perspectives
between pharmacists and patients related to insurance
coverage of the PGx test. Patients are more likely to want
their insurance company to cover the full cost of the PGx
test compared to pharmacists, who by training inherently are
more likely to have a better understanding of the healthcare
system and the various components that make up formulary
decisions and healthcare spending. Given the income gap
between pharmacists and patients, we did expect to see a
difference in willingness to pay. Personal health rating was
also different among pharmacists and patients; we were not
surprised by this result as the health status of patients coming
to a pharmacy for prescriptions, in general, may not be as
good as working pharmacists. An important observation
in the comparative analyses was the positive value that
patients placed on their pharmacists as a preferred provider
to manage their medications based on PGx results, more so
than pharmacists placed on themselves. This discrepancy
speaks to the attitudes pharmacists currently have towards
implementing PGx compared to the confidence patients
have in their pharmacists, further emphasizing the need to
train and educate our current and future pharmacists to fill
this gap.

Limitations
Several limitations in our study must be discussed. Our
pharmacist population was homogeneous from one
organization. Although this homogeneity can be useful in terms
of implementing a clinical service in this one regional division of
a large community pharmacy chain, it is not representative of the
broader pharmacist population. Pharmacist response rate was
43%, although this is greater than in previously reported studies
(3.7%).(15) Given the fact that our survey used a Likert scale for the
perception and attitude questions, there was an inherent survey
response bias present with our results. Additionally, selection or
a sampling bias is present as the patients and pharmacists were
only surveyed from one regional division of a large community
pharmacy chain. The discrepancy between patients' preference
for pharmacists as their preferred PGx provider compared to
pharmacists' responses could be explained by selection bias.
Additionally, patients' interest in a one-time PGx could also be
attributed to this bias. Lastly, we were only able to collect data
for approximately two months; otherwise, our sample size may
have been larger, producing more robust results.

Conclusion
Understanding the perceptions and attitudes of pharmacists
and patients in the implementation of PGx in community
pharmacies is essential. Pharmacists are well positioned
healthcare providers that can bridge gaps in PGx
implementation; however, they lack optimal perceptions and
attitudes in utilizing PGx information for therapeutic decisionmaking. This extent of PGx education must be standardized
across pharmacists' training. Patients expressed interest in
personal PGx testing, are willing to pay for such services
and prefer pharmacists to adjust medications based on PGx
results. Potential identified barriers have emphasized the
need to train and educate our current and future pharmacists
to meet patients' expectations while fulfilling their interest to
educate their patients on PGx.
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Abstract
Introduction

Multiple expert panels at Kaiser Permanente approved
infliximab-dyyb (Inflectra®), a biosimilar to the reference
product infliximab (Remicade®), to be the preferred
infliximab agent for therapeutic substitution from infliximab
for adult patients with dermatologic, rheumatologic, and/or
gastroenterologic diagnoses. The objective of this study was
to assess the safety and effectiveness of infliximab-dyyb for
Kaiser Permanente Northern California patients with psoriatic
and rheumatoid arthritis who switched from infliximab to
infliximab-dyyb.

Methods

This was an observational, data-only, non-inferiority study
assessing adult patients with a rheumatologic condition of
psoriatic arthritis (PsA) or rheumatoid arthritis (RA) who were
switched from infliximab to infliximab-dyyb or used infliximab
continuously in the Northern California region of Kaiser
Permanente from May 2017 through May 2018. Both groups
were followed for 12 months. The primary effectiveness
outcome was disease worsening requiring acute care defined
as emergency room visit or hospitalization related to the
rheumatologic condition or orthopedic surgery intervention.
Non-inferiority was set at an upper limit of 4%.

Results

A total of 70 individuals were identified as continuing infliximab
and 727 individuals were switched to infliximab-dyyb. There
were 2 patients (2.9%) in the infliximab group and 22 patients
(3.0%) in the infliximab-dyyb group who experienced disease
worsening requiring acute care (P = 0.03 for non-inferiority).

Conclusion

There was no increased risk of disease worsening requiring
acute care in patients with RA or PsA who switched from
infliximab to infliximab-dyyb when compared to patients who
remained on infliximab in this population.

Introduction
It was estimated that between 1.28 to 1.36 million Americans
suffered from rheumatoid arthritis (RA) in 2014.(1) As of 2020,
psoriatic arthritis (PsA) was estimated to affect nearly 1
million Americans and nearly 30% of those suffering from
psoriasis.(2)
Patients with RA and PsA are typically managed with
medication therapy. The American College of Rheumatology
Guideline for Treatment of Rheumatoid Arthritis (2015) lists
methotrexate as first line therapy.(3) It is a cost-effective option
compared to biologics. Methotrexate therapy, however, has
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been estimated to fail in approximately 25% of patients
within 12 months.(4) Failure is attributed to adverse effects or
lack of efficacy. The major adverse effects of methotrexate
include stomatitis and mucositis, bone marrow suppression,
liver toxicity, and pulmonary toxicity. Second line treatment
choices include a tumor necrosis factor-α (TNF-α) inhibitor,
such as infliximab (Remicade®, Janssen Biotech, Horsham,
PA, USA) with or without methotrexate. For PsA, initial
treatment for active disease includes TNF-α inhibitors.(5)
Treatment with a biologic such as infliximab for RA and PsA
includes induction and maintenance therapy. Use of biologic
products may last years or decades, depending on efficacy
and tolerability. This may impose a heavy cost burden on the
patient. In 2017, the FDA approved the biosimilar infliximabdyyb (Inflectra®, Pfizer, New York, NY).(6) Infliximab-dyyb
is a less costly alternative to infliximab and may help more
patients access long-term treatment. It is estimated that the
use of biosimilars will reduce direct spending on biologics by
$54 billion from 2017 to 2026.(7)
Biosimilars are biologics that are highly similar to and have
no clinically meaningful difference from the existing FDAapproved biologic, according to the FDA.(8)
Infliximab-dyyb was FDA-approved in the United States(6)
for all the same adult treatment indications as the reference
(originator) product infliximab(9,10) based on the results of
the NOR-SWITCH trial.(11) The NOR-SWITCH trial was a
randomized, non-inferiority, double-blind phase 4 trial with 52
weeks of follow up.(11) Patients who were stable on infliximab
and treated in the hospital for at least 6 months of therapy
were eligible to take part in the trial. Patients were randomized
to either continue on infliximab or switched to infliximab-dyyb
and the dosing regimen was unchanged. The non-inferiority
margin was set at 15%, assuming 30% disease worsening in
each arm. The study evaluated patients with each infliximab
indication, including Crohn’s disease (CD), ulcerative colitis
(UC), spondyloarthritis, RA, PsA, and chronic plaque psoriasis.
For those with a diagnosis of RA receiving infliximab, 11
patients (36.7%) experienced disease worsening compared to
9 patients (30%) in the infliximab-dyyb group (RR 4.5%, 95%
CI -20.3 to 29.3). Meanwhile 7 patients (53.8%) with PsA who
received infliximab experienced disease worsening compared
to 8 patients (61.5%) receiving infliximab-dyyb (RR -8.8%,
95% CI -45.4 to 28.1). Overall, disease worsening occurred
in 53 patients (26%) continued on infliximab, and in 61 (30%)
of patients transitioned to infliximab-dyyb with an adjusted
treatment difference -4.4% (95% CI -12.6 to 3.9). Adverse
events occurred at a similar rate, with 24 serious adverse
events (10%) for infliximab and 21 (9%) for infliximab-dyyb.
The authors of this study concluded that infliximab-dyyb was
non-inferior to infliximab.(11) However, only 22% of all patients
in the study had RA or PsA, leaving the question as to whether
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the results of the NOR-SWITCH trial are applicable on a larger
scale to patients with rheumatology diagnoses. The aim of
the current study was to compare the real-world effectiveness
of switching from infliximab to infliximab-dyyb compared to
continuing on infliximab in patients with RA or PsA in Kaiser
Permanente Northern California.

Methods
Study Design

This was a retrospective, data-only non-inferiority cohort
study conducted within the Kaiser Permanente Northern
California (KPNC) region. Kaiser Permanente is a national
integrated healthcare system serving over 12 million
members nationally and 4.4 million members in northern
California. Electronic data are captured for all services
provided within the network. This study was approved by
the KPNC institutional review board and a waiver of informed
consent was received.

Results
Cohort

A total of 1405 patients were identified with diagnoses of RA
or PsA within KPNC. After applying exclusion criteria, 797
individuals were included in the study cohort (Figure 1). There
were 70 individuals who continued on infliximab and 727 who
switched to infliximab-dyyb. The two study groups were very
different in size because of the clinical practice within Kaiser
Permanente. Kaiser Permanente embraces biosimilars and
use of infliximab-dyyb was quickly implemented across
medical centers, explaining why the infliximab-dyyb group
was over 10 times larger than the infliximab continue group.
Figure 1. Cohort flow diagram

Study Population

Electronic databases and health records were used to identify
patients with RA and PsA in KPNC who received infliximab
or infliximab-dyyb between May 1, 2017 through May 31,
2018, the cohort identification period. While the switch was
offered, it was not mandatory, and patients could continue
treatment with infliximab. The index date was defined as the
first infliximab-dyyb administration for those who switched
from infliximab to infliximab-dyyb, or the first infliximab
administration within the cohort identification period for
those continued on infliximab. Patients were included if
they were 18 years or older and had a documented negative
tuberculosis test. Patients were excluded if they were nursing
or pregnant females, they had not used infliximab at a stable
dose for at least 6 months prior to the index date, or the dose
of the infliximab product was changed on the index date. The
follow-up period was 12 months after the index date.

Outcome Measures and Definitions

The primary outcome was a composite endpoint of disease
worsening requiring acute care, which was defined as
an emergency room visit, hospitalization, or orthopedic
surgery intervention related to the rheumatologic condition.
Secondary outcomes included disease worsening requiring
acute care or switch to an alternative biologic or tofacitinib,
average change in CRP, average change in ESR, and
incidence of provider-reported adverse reactions.

Statistical Analysis

Intent-to-treat analysis was used. Based on the results of the
NOR-SWITCH trial(11), disease worsening was assumed in
30% of patients in each arm. In order to detect a 4% relative
non-inferiority upper-limit margin, 1624 individuals would be
required in each study arm. The authors of the NOR-SWITCH
trial used a 15% margin but based on the retrospective nature
of this study and a low event rate for rheumatologic conditions
requiring acute care, this study set the non-inferiority upperlimit margin at 4%. To compare baseline characteristics, Chisquare tests were used for categorical variables, and t tests
were used for continuous variables. Statistical analyses were
performed using SAS statistical software version 9.4 (SAS
Institute, Cary, NC). For this study, α was set at 0.05.

Baseline Characteristics

Baseline characteristics were shown in Table 1. Patients in
the infliximab-dyyb switch group were older, with a mean age
(± standard deviation) of 65.9 ± 13.9 years old versus the
infliximab continue group of 59.8 ± 14.8 years old (P < 0.01).
In both study arms, females comprised 77.1% and 72.4%
of the infliximab and infliximab-dyyb arms, respectively (P =
0.39). Rheumatoid arthritis made up the majority of diagnoses
in both arms with 57.1% of patients in the infliximab continue
arm and 67.5% in the infliximab-dyyb switch arm (P = 0.08).
More patients in the infliximab arm (28.6%) had diagnoses
of inflammatory polyarthritis versus the infliximab-dyyb arm
(9.4%), P < 0.01. The mean number of infliximab product
administrations during the study period was similar between
the two groups, with 6.8 ± 3.4 administrations in the infliximab
group and 6.4 ± 2.6 administrations in the infliximab-dyyb
group (P = 0.23). This corresponds with approximately one
administration of an infliximab product every 2 months.

Primary Outcome

There were 2 patients (2.9%) in the infliximab continue group
versus 22 patients (3.0%) in the infliximab-dyyb switch group
who experienced disease worsening requiring acute care (P
= 0.03 for non-inferiority) (Table 2). Non-inferiority was met as
the difference in the proportion of patients with a composite
end point for disease worsening requiring acute care was
-0.17%, falling within the prespecified upper-limit relative
non-inferiority margin of + 4%.
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Table 1. Baseline characteristics

Table 2. Primary outcome: composite of disease worsening
requiring acute care

Table 3. Secondary outcome: composite of disease worsening
requiring acute care or switch to an alternative biologic or
tofacitinib

Table 4. Secondary outcome: provider-reported adverse
reactions

Secondary Outcomes

Table 3 shows that there were 9 patients (12.9%) in the
infliximab continue group compared to 159 patients (21.9%)
in the infliximab-dyyb group who experienced disease
worsening requiring acute care or switched to an alternative
biologic or tofacitinib (P = 0.88 for non-inferiority). Noninferiority was not demonstrated for this secondary outcome.
A sub-analysis was performed to evaluate patients who
switched to an alternative biologic or tofacitinib. Seven
patients (10%) in the infliximab group compared to 10
patients (1.4%) in the infliximab-dyyb group switched to an
alternative non-infliximab biologic. Meanwhile, no individuals
in the infliximab continue group and 130 individuals (17.9%)
in the infliximab-dyyb group switched back to infliximab.
Individuals who switched from infliximab-dyyb back to
infliximab did so after receiving a mean of 2.77 doses of
infliximab-dyyb (SD 1.99; range 1 to 12 doses). This outcome
was not applicable for the infliximab continue group.
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Patients used a variety of alternative biologics after failing
infliximab products, however a large number of individuals
in the infliximab-dyyb group switched back to infliximab (n =
130). The biologic products to which patients switched after
use of infliximab products included abatacept, adalimumab,
etanercept, golimumab, tocilizumab, and tofacitinib.
Changes in ESR and CRP were also evaluated. ESR and CRP
are both non-specific markers for inflammation but may be
elevated in other unrelated conditions such as infection or
trauma. For both CRP and ESR, the higher the number, in
theory, the more inflammation is present when evaluated in
the context of rheumatologic diseases. A positive change
over time indicates an increase in inflammatory plasma
markers and a negative change indicates a reduction.
For those with baseline and follow-up CRP labs within the
study period, those continuing on infliximab had an average
change (± standard deviation) in CRP of -0.52 ± 2.34 mg/L
compared to those who switched to infliximab-dyyb who had
an average change in CRP of -0.16 ± 2.15 mg/L (two-tailed
P = 0.46). For patients with baseline and follow-up ESR labs
during the study period, those continuing on infliximab had
an average change (± standard deviation) in ESR of 2.86 ±
21.86 mm/hr and those who switched to infliximab-dyyb had
an average change in ESR of 1.14 ± 14.62 mm/hr (two-tailed
P = 0.61).
There were a total of 13 patients who experienced adverse
reactions, 2 patients (2.9%) in the infliximab arm and 11
patients (1.5%) in the infliximab-dyyb arm (two-tailed P
= 0.40). A breakdown of adverse reactions by type were
shown in Table 4. All adverse reactions that occurred are
documented in the package insert except for anti-NMDA
This
receptor
antibody-mediated
encephalopathy.(10)
adverse event occurred in one patient and was confirmed
by cerebrospinal fluid (CSF) testing and imaging. Case
studies report TNF-α inhibitors and other biologic products
as being associated with leptomeningeal enhancement and
anti-NMDA receptor encephalopathy.(12-14) Overall, there was
no statistically significant difference between study arms for
overall adverse reactions or for any single adverse reaction.

Discussion
This retrospective non-inferiority study evaluated the
effectiveness of switching from infliximab to infliximab-dyyb
compared to continuing infliximab for patients with RA, PsA, or
inflammatory polyarthritis. In the process of identifying patients
with RA or PsA using diagnostic coding (ICD-10), patients were
also identified with inflammatory polyarthritis which may have
introduced bias. Non-inferiority was demonstrated in patients
who switched from infliximab to infliximab-dyyb compared
to those remaining on infliximab for the primary outcome of
disease worsening requiring acute care. Non-inferiority was
not met for the secondary outcome of disease worsening
requiring acute care or switch to an alternative biologic or
tofacitinib. A possible explanation is that if patients did not
appear to be doing as well on infliximab-dyyb after the switch,
providers commonly switched patients back to infliximab. For
the individuals who switched back to infliximab, over 63% of
those were switched back after 1 or 2 doses of infliximab-dyyb.
While accounting for switching back from infliximab-dyyb
to infliximab is a concern, the authors chose to use intentto-treat analysis. Rather than exclude patients who switched
back from infliximab-dyyb to infliximab, the authors felt it was

important to describe the number of patients who elected to
switch back to infliximab, as well as define it as a treatment
failure, seeing as patients may have been switched off their
treatment due to real or perceived disease worsening. There
was no difference in changes in ESR, CRP, or provider-reported
adverse reactions between the two groups. This study reflects
real-world practice within an integrated healthcare system in
the United States and these results are in accordance with
the NOR-SWITCH trial and other studies.(11,15,16) This study,
while not adequately powered, represented a large group of
patients in the United States with rheumatologic indications
for infliximab or infliximab-dyyb. It adds to the growing pool
of data available regarding switching to biosimilar products.
There were some key limitations. There was selection bias due
to the retrospective nature of the study. The small cohort of
patients continuing on infliximab and lack of historic control are
additional limitations of this study. Patients with psoriasis and
no diagnosis of psoriatic arthritis were excluded. However, if an
individual had both psoriasis and psoriatic arthritis, a psoriasis
flare could lead to changes in disease management, including
changes to the biologic product. Per protocol analysis would
not have allowed for a switch back to be considered treatment
failure. A 2019 study(17) evaluated patient perspectives on
switching from infliximab to infliximab-dyyb and found that while
patients were generally satisfied, many expressed concern that
there was not enough information to switch, that switching would
lead to a loss of disease activity control, and that infliximabdyyb has potential side effects. Patient concerns and provider
skepticism of biosimilar products could influence a switch back
from infliximab-dyyb to infliximab. This may be explained by
the nocebo effect, a phenomenon that occurs when negative
expectations from a patient or provider surrounding a particular
treatment cause that treatment to have an emphasized negative
effect.(18) The nocebo effect may be a critical determinant in
patient acceptance of new treatment alternatives such as
biosimilars. The true impact of the nocebo effect on patient and
provider decisions is unknown and is outside the scope of this
study. In addition, detection of adverse reactions required clear
documentation, so mild reactions may not have been captured.
Literature shows a higher incidence of adverse reactions than
found in this study.(10,11,16) Of the side effects observed in this
study, the package insert for infliximab describes the incidence
as follows: 18% experienced infusion related reactions, 10%
experienced skin rash, fewer than 1% experienced druginduced lupus, 8% experienced arthralgia, 34-50% with RA
or PsA experienced increased alanine aminotransferase (ALT)
less than 3 times the upper limit of normal, 21% experienced
nausea, 12% of those with RA experienced abdominal pain,
18% experienced headache, 7% experienced itching, and
fewer than 1% experienced NMDA receptor antibody-mediated
encephalopathy.(10) Chart review was not performed, and disease
worsening was not confirmed, so the outcomes assessed were
surrogate markers for disease worsening. The study may also
not be generalizable to all patients as it took place within an
integrated health care system.
There is also a potential for inherent bias for individuals who
remained on infliximab. Kaiser Permanente membership
status was not evaluated throughout the study period
for each individual, though active membership was likely
as infusion clinic visits are limited to Kaiser Permanente
members. Finally, this study was underpowered as a total of
1,624 individuals per arm were needed to provide 80% power
with a relative non-inferiority upper-limit margin set at 4%.
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Conclusion
There was no increased risk of disease worsening requiring
acute care in patients with RA or PsA who switched from
infliximab to infliximab-dyyb when compared to patients
who remained on infliximab in this population. Non-inferiority
was not demonstrated for disease worsening requiring
acute care or switch to an alternative biologic or tofacitinib,
largely driven by individuals switching back from infliximabdyyb to infliximab. There was no difference between the two
study arms based on changes in ESR, CRP, or incidence
of documented adverse reactions. While the study was
underpowered, it contributes additional data points to a
small pool of existing literature and shows that infliximabdyyb may be an equally effective and safe option compared
to infliximab.
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